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CISLUNAR NAVIGATION SIGHTING DATA FOR
~ APOLLO 11' (MISSION G): JULY 18, 1969 LAUNCH

By Charles A. Denham
1.0 GSUMMARY

The navigation data are presented for use during the Apollo 11
(Mission G) July 18, 1969, launch window. These data include the
star/horizon combinations available for use with P23, the Command Module
Computer (cMC) Cislunar Midcourse Navigation Program, and the crew
charts which will be used if there is a loss of communications after
translunar injection (TLI) or after lunar module (IM) jettison in lunar
orbit. :

The data contained in this report have previously been transmitted
to the Flight Crew Support Division in the form of memoranda, crew
charts, and rough drafts.

2.0 INTRODUCTION

The Cislunar Midcourse Navigation Program (P23) is a CMC program
used to compute the current vehicle position and velocity from the
measured angle between a star (or planet) and an earth (or lunar)
horizon (or landmark). If ground communication is lost, P23 will be
the primary mode of navigation. Theoretically, the crewman-computer
combination requires no previous information to do this navigation.
However, the usable stars are near the earth and/or moon, and the
crewman cannot recognize the star filelds because of scattered light;
in addition, prior knowledge of stars which do not violate current
mission sighting constraints will save crewman time and effort and
vehicle fuel. There are 37 star positions stored in the CMC fixed
memory for use with P23, and the crewman may use any other celestial
body for sightings as long as he knows its location. All stars or planets
which are visible to the crewman may not be usable for star/horizon
sightings because of current sextant, light scattering, and optimum
navigation constraints. :



The purpose of this document is to present the crew charts which
will be used if communication with the ground should be lost after
.TLI and during lunar orbit, star avaiabilities for tests to be conducted
during the translunar and transearth trajectories, star availability
and sighting schedule if there is a loss of communications on the trans-
earth trajectory, and constraints which affect the choice of navigation
stars.

3.0 ©SYMBOLS
ALO abort from lunar orbit
AOS acquisition of star
CMC Command Module Computer
CSM command and service module
EI earth entry interface
g.e.t. ground elapsed time
G.m.t. Greenwich mean time
M lunar module
LOT | lunar ordbit insertion
LOS loss of star
MCC midcourse correction
PAD preadvisory data
PERI periluﬂe
PTC passive thermal control
P23 program 23, Cislunar Midcourse Navigation

REV revolution

TE transearth




TEI transearth injection
- TLA translunar abort
TLI translunar injection

L.0 CURRENT STAR AVAILABILITY CONSTRAINTS

All of the stars which are visible to the crewman are not usable
for onboard navigation. The stars which cannot be used are deleted for
one or more violations of sighting constraints; these constraints are
described in reference 1 and are listed here.

4.1 Trunnion Angle

The trunnion angle, the angle between the star line of sight and
horizon (or landmark) line of sight, which is measured by the crewman,
must be less than 50° unless the sun is within 45° of the horizon (or
landmark) line of sight, in which case the maximum trunnion angle is L5°.
The minimum trunnion angle is 2°. The 50° maximum is a mechanical
constraint; the 45° maximum and the 2° minimum are operational constraints
based on scattered light in the sextant.

4.2 Star Magnitude

The dimmest stars which can be used when the earth is thé target
body are of 3.0 magnitude; when the moon is the target, 3.5 magnitude
stars may be used. These constraints are based on light scattering from
the target body and on horizon definition. The actual usable star magni-
tude is a function of several variables which include the sun-vehicle-
target and star-vehicle-sun angles.

4.3 Sun Elevation

The local sun elevation at th v t must be great enough to
. Py . . . . . . o]
provide illumination without distortion. Current constraints are a 5

minimum for lunar sightings and a 10° minimum for earth sightings.

€ vargec poirl




5.0 MARKING PROCEDURES

Unlike the moon, the earth does not have a definite horizon locator
because of the light scattering properties of the atmosphere. During
translunar coast, two batches of star/earth horizon marks are scheduled
to ascertain the horizon locator altitude and sextant error model. The
recommended procedures to perform these marks, as well as all other -
star/horizon marks, are shown in figures 1 and 2.

Procedures ‘which have been designed to reduce the uncertainties
in bias between successive marks are shown in figures 1 and 2. From
figure 1, it is seen that the edge of the star and not the center
should be placed on the horizon locator; and from figure 2, it is seen
that the star should be positioned on the locator approaching from
dark space and not from the marked body.

6.0 STAR AVAITABILITY DATA

launch date are given in the attached tables and figures. The data

are included in the following order: crew charts, translunar star/horizon
combinations, transearth star/horizon combinations for a nominal
30-revolution stay in lunar orbit, and transearth star/earth horizon.
combinations for sun elevation constraint tests.

Star availability data for the July 18, 1969, Apollo 11 (Mission G) ‘

6.1 Crew Charts

There are two sets of crew charts which contain star availability
information that will be carried on board the Apollo vehicle. These
charts are for crewman use if loss of communications should occur in
the following two cases.

1. After TLI plus 25 minutes and before TLI plus 4 nours
2. During lunar orbit after LM Jettison

The abort procedures and the conditions that require aborts of these
two types are presented in reference 2. A brief summary is given here.

!




An abort from the translunar coast at TLI plus U4 hours is caused
by a loss of communications after TLI plus 25 minutes ‘and inability of
the CSM to perform transposition, docking, and extraction of the IM.
The TLI plus 4 hour abort PAD will be voiced up to the CSM during the

earth parking orbit and will be updated at TLI plus 1 hour if communications

exist at that time. The crew charts which give the star availability
and detailed sighting schedules for aborts at TLI plus 4 hours are
presented in figures 3 and 4. In these charts, the star availability
is given for two possible launch azimuths and TLI opportunities which
are identified on the figures. For aborts from trajectories other

than from these two, the stars which will be available will be the same,
but the acquisition and loss times will differ. These two charts

provide navigation information which covers the entire window for aborts
from translunar coast at TLI plus L hours.

Crew charts that give star availability and sighting schedules for
aborts from lunar orbit are presented in figure 5. The data are
presented for aborts caused by loss of communications after IM jettison.
If CSM communications fail before LM jettison, the LM would provide
some backup capability and could be retained for the transearth leg.

The abort data for an early TEI burn will be uplinked one or more
revolutions ahead during lunar orbit. (Nominal uplink times are contained
in ref. 3.) The crew chart for possible aborts from lunar orbit contains
information concerning two possible trajectories: a TEI after 28 rev-
olutions in lunar orbit for a 72° launch azimuth, first TLI opportunity;
and g TEI after 35 revolutions in lunar orbit for a 108° launch azimuth,
second TLI opportunity. For aborts from trajectories other than these
two, the available stars will be the same, but AOS and LOS times will
change; the sighting schedule is valid for all trajectories between

these two. '

6.2 Nominal Star Selection Data

The star availability and horizon combinations for the nominal
translunar trajectories are presented in figure 6. The current flight
plan (ref. 3) provides for two batches of star/earth horizon sightings
on the translunar leg of the mission, and the figures are marked to
indicate these batches. These two batches will be used to verify or
update the earth horizon altitude loaded in the CMC and to check the
SXT error model. If these sightings are moved in the time line,
sighting data may be read directly from figure 6. Numerical data for
these marks are given in table I.



The stars used to determine these parameters are selected based
on the following guidelines.

a. The angular separation between the stars should be as great as
possible to use the maximum amount of visible horizon. (figs. 7 and 8).

b. If at all possible, one pair of stars should be sekected such
that their separation is 180° to minimize the effect of trunnion angle
bias. If a pair with 180° of separation is not available, a pair with
as close to 180° as possible should be used. Two pair are shown in
figure T; stars Ol and 02 have a separation of 176° and 02 and Lk have a

separation of 189°. Only one pair in figure 8 have a separation near
180°; 07 and 4L are separated by 1T7L°.

c. If five different stars are not available, the dimmest available
star should be repeated to bring the total number of sets of marks to
five. However, the total number of sets on a star should not exceed
two. For example, note from table I that star 07, magnitude 2.8, is
used for two sets of marks during the batch at 24 hours g.e.t.

The stars in figures T and 8 which are named and numbered have
their positions stored in the CMC fixed memory. The additional stars
pictured are from the first 158 in the RTCC star catalogue (ref. k).
These stars are not identified, but are included to show that the data
in table I is the optimum sighting data.

The star/horizon combinations for the nominal transearth trajectory
based on current sighting constraints are presented in figure 9. The
sighting schedule if loss of communications occurs during the transearth
leg is marked on these figures; the same data are carried on board in
the flight plan (ref. 3) and are included in table II.

During the transearth coast, there are several opportunities for
the navigator to attempt star/earth horizon sightings to validate or
update the current 10° minimum sun elevation angle constraint. The
suggested sighting schedule is given in table III and in figure 10 which
shows the nominal transearth trajectory star availability. This schedule
is based on the schedule in reference 5.




7.0 FORMAT OF FIGURES

Each of figures 3 through 6 and 9 and 10 are drawn with the same basic
format. The horizontal grid lines represent the time in hours from the
event given in the upper left corner of the figures; the vertical lines
represent star availability with a particular body/horizon which is
identified along the upper margin. Octal star numbers are given with
two letters, with XY keyed as follows.

X = E means the earth is the target
X = M means the moon is the target
Y = N means the near horizon is used
Y = F means the far horizon is used

For example, the code LOEF means that star number 40, common name
Altair, would be used with the earth far horizon.

The measured plane angle for each star/horizon combination is
given at the bottom of the chart. This angle indicates the amount of
information to be gained when this star/horizon combination is used
to update the CMC state vector; Therefore, observations made with stars
in the orbital plane should be emphasized. One set in which an
out-of-plane star is used (measured plane angle > L45°) in every five sets
is sufficient.

8.0 SUMMARY TABLES

Summaries of the information for each trajectory given in the
figures are presented in table IV through XXIV. The following data
are included for each trajectory.

a. Star number in octal and its associated horizon

b. Total availability time in minutes

c. Acquisition and loss times in hours to the nearest half-hour
from the start and end of the trajectory

d. Star magnitude



e. Trunnion angle in degrees at acquisition and loss

_ f. Sun elevation angle at the substellar point in degrees
at acquisition and loss

g. The scattered light factor, which is a function of star-sun-
vehicle-body geometry and which determines if a star can be seen
against the horizon

h. The measured plane angle in degrees at acquisition and loss

The general loss of communications navigation procedure to be
followed in every case not covered by a crew chart or the flight
plan are presented in table XXV.

9.0 DATA REFERENCES

The availability of star/horizon combinations for the several cases
covered in this paper were generated by the program ORION, Optical ’
Requirements Interrogator for Orbital Navigation (ref. 6). Nominal
trajectory information for the aborts from translunar coast was
provided by Lt. C. J. Laetz of Flight Analysis Branch, MPAD.

Mr. G. L. Norbraten of Lunar Mission Analysis Branch, MPAD, provided

the TEI vectors for the aborts from lunar orbit and for the nominal

TEI trajectories. The remainder of the vectors were obtained from

the Apollo 10 operational trajectories (ref. 7). The sighting schedule

for the abort from lunar orbit crew chart was based on the nominal trans-
earth schedule for a July 16 launch (ref. 5) and the data in table XXV.
Data for W-matrix initialization for aborts from lunar orbit.were taken from
reference 8; data for W-matrix initialization for aborts from translunar
coast were taken from reference 9, which also contains verification of

the crew chart sighting schedule.




8¢ 6°g0e G ee 9°T9 T2aN Lo
8¢ 6°g0c G ee 9°19 IB3N Lo
c'¢c 7" G662 2'9¢ G T2 I8 20
€T 7 0gg G 4n $°hS Ied G
G'¢c 6°He L Gy £°96 LK i 00-tfe
T°c Q" HET 8 le 1°9¢ IBON TO
8¢ 0°00¢ 8% RS JBIN Lo
c'c g one LAUAN 2'le JB3N <0
€T G°0TE £ e g°ct IB8q G
¢z 1° 9% 0°4¢g 2 re I8 i 00:9
gs Jap 3o ‘urm: g
Spn3TusEw amﬂmnm@mcﬁﬁ@ ¢ o1%ue ﬁQOﬂpwbwam UOZ TJIOH Hmpoo .p.m.w
4813 JUSWRINSBIN | uoTUUNIY, ung 818 ‘owrt],

SONIIHOIS NOZIYOH HIMVA/¥VIS YYNNTISNVYL -'I T4V




(@)
—

6°9T1 9°¢€ ¢ 12 T2 I84 LE

7°6LT 2 62 ¢ g2 2T JIB9N €e

7 GLT 2 62 ¢ ¢ T JIBSN e 0E:EST 00:6T1 HIE q

9°29T ' 0t £ 6y c'0 J89N €T

9°29T ¢ 0t €76y 20 JIBIN €T

2 qee 2 LT 7708 T JIB3aN TT

LT 6TE 9°Te 162 8¢ Ied L0

g TG 0°6x ARA T2 Ied TO 02:06T 0€:6T HHAS g

g 6TE £ 12 042 8¢ I8y Lo

g 2cs 8 1if 126 T°C a84q TO

67092 8" 0% AR £°0 JBON ¢l

7°€9T 6°0¢ 9° 6y c'0 J83N €T

f1°€9T 6°0¢ - 96 2'0 IB3N €T 06: LyT 00:€T HES €

9°*6EE T°62 9°'Te 2 € T84 Th

2 L6e T°6¢€ 9° €T 6°0 T84 of

L 10T £°gh 8°0T 6°T JIBIN "E

LTELT £°0¢ 0°ce 2T JIB3N €e

Lrelt £°0€ 0°ze 2T T8N 33 02:91T 0€:TT H1S [

€96 L*ze 2 ht T < TB3N el

L LLT ¢*9 9°cT 1< JB3N LE

L LT ¢'9 . 9°2T T°C JI83N L€

0°GLT 0°6¢ 8°'cT c'T JBSN 133

0°G.LT 0°6¢ g 2T 2T TBaN c¢ 02:9€T 0€:T HTIS T

Fap “oT3ue 3ap Fop opngTuden Te100 *q°9°3 utuw: Iy “ou
sueTd ¢ o13uB ‘u0TYBASTD UOZTJIOH ¢ Taqunu ‘utm:Jay ¢ 19 wWwoxl ad Ay, 028
QUSWaINSBI | uoTUUNIY, ung T8IS I848 ¢ owT, SWT T, uo%ed

ISV0D HIUVASNVMI DNIYNT SNOILVOINAKWOO 40 SSOT

40 INIAZ FHL NI INCHEHOS HNITHDIS NOZIYOH/¥VIS —°II dTdVL




11

f1° 962 L2t 9°gce T T JIB3N T

IR TAS 062 TANRS 8°¢c ded 10

1°GST T°ce ¢ 9¢ <0 JESN €T

H°G4T 122 §°9¢ AR JesN €1 .

L 192 L° g€ T°6T €0 JeaN AN 02:6.LT 0€: 1Y HAS 0T
©6°94T 6°€2 8° gt c'0 JEe3N €T

6°94T 6°¢€2 8° gt 20 JI83N €T

6°92¢ g€ le 9°0¢t 8¢ Jed 10

6'92€ g€ le 9°0¢ 8°c I84 Lo

' T6 IARLI| T°9T T°c K €0 06:6.T 00:TH HAS 6
€ 6n¢ 062 192 g€ Jed T

1°0T £°9 ¢ 9e T°C IBdq LE

0° 08T £°9¢ 0°le c°T JIBaN €e 04:T.T 00:LE HIE 8
¢ hvee 2 ¢e f° 62 g°c I8 10

S A2 AT " 62 8 ¢ aeq L0

G ene 911 € o T JI83N TT

9°gST £°9¢ £ TIh ¢°0 JIBIN €T

9°84T £°92 £ TH ANV B3N €T 06:69T 00:G€ HAS L
0°'T9T €62 £ hh c'0 IBSN €T

0° 19T €62 €N c'0 JTBIN €T

8°09¢ 17 0% L9z €0 IB3N cT

0° 0% 6°6H LAY T'c a8 TO

9°0ct 9°cc 8°9¢c Q¢ JIed L0 02:L6T 1A HIS 9

Fop “oTJus Fap Sop opnaTuFem TB200 *q°3°8 UTW: IY “ou
sueTd ‘o18u® ‘UOTQBASTD 189S UOZ TJI0H ¢ Jsqumu ‘utw:Jay | ¢ 1HI Wwoxt adAg, yorEg
JUSWS INSBIW UoTUUNL], ung 1849 ¢omTy, Vg

PInuUT3IUO) — LSVOD HLHVASNVYL DNIYNT SNOILVOINNWWNOD 40 SSOT

40 INIAX HHIL NI ITINAAHDS ONITHOIS NOZIYOH/¥VIS —°II dTdVdL




oV}
—

0°®ee g° Gt T°0¢ 60 JTBaN 9T

Lt LS 9° ¢t 8° 8¢ 67T aeq 0T

Le1s 9°€e 8" g2 6T Ted 0T 02:26T 0€: LS HAE €T

0°lee 8" i £ Th G0 Te3N 9T

L'9cET 86 S HT 2°0 " IBIN €T

g°LL 0°.2 L ge 6°T Ied 0T

ADASS 0°2ch L' ge 8°¢c Jeq 10

TADAXS 0°¢ch L gc 8°c Jed Lo 06: 69T 00:64 HAS et

0°TST 8" LT g°0¢ AN IBaN €T

0" TST 81T ¢ 0¢ 20 - JB3IN €T

AR g et G 1€ 8°¢c JTBq Lo

greee g€t G TE g°c Iedq L0

71°69 7° Ly €02 T°c I84 €0 06 /8T 00:04 HES T
Jap. *oT3ue Fop Jap opnqTuden TB83°00 *q°9°3 uTw: Iy ‘ou

suetd ¢a15ue ‘uoIBASTR Uo0ZIJIOoH ¢ ToquMu ‘utm: Iy ¢ {9, WoxJ ad Ay,

Ieq8 ‘ yoyed

QUSWaJINSBIN | UOTUUNI] ung IB1aS SWT], QW]

papnTouo) - LSVOD HIMVISNVYL ONIYNd SNOIIVOINOWAOD 40 SSOT

A0 INIAZ THI NI ITINAHHOS DNIIHDIS NOZIMOH/YVILS —'II ITdVL




13

€ T1E c'0 IB3N €T

ALY €0 IB3N cT

0°0T 6°T Ied 0T

0°0c T°c Jed €0 02 13T 0€: 61

8 nE A T8N €T

8° LT €0 JBaN ¢t

£°q 6°T T84 0T 02: 18T 0€:91

f1° 0% c'0 IB3N €T

g ee €0 JesN 2T

0°6T T2 I8 €0 0c:2lt 0€:LE

96t - c'e JEBIN €T

2°0T 6°T IB3N 0T

£E°TT 1°c Ieq €0 0€:e8T 00:6T

94y 2’0 IesaN €T

L°TT 6°T IBIN 0T

60T T e JBq €0 06: LyT 00:€T

T° 9% g 0 JesN €T

T €T 6°T JB3N 0T

9'6 - e AR €0 02:9¢tT 0E:T
. Jop 18290 a.P.w.m QMS“hS
UOTBADTD apnaTude] | UOZTJIOH ¢ 1819 uTw: IY 155

ung ¥ ‘amTy, WOJIJ SWTL],

ISV0D HIMVASNVYL TYNIWON HHI DNIHNd

SISHL INIVHISNOD NOILVAETE NNS H04 HTINCHHDS ODNIIHDIS TILSHDONS —"III dIdVL



B USSP —

z¢ /82 teg/Ceg w2 /2% 1€/¢th S
B A S V3 R kR NU79Z T CIETERT T 9ete o
he /0t Gegylieg 42 €9 hl/bh 2

Nzt= 65481 [ 9 92 9¢ 152 62 N 9l0
TO07it- 65T8T  ~ nNelel” T 9 192 9€ 6%’ 62 T 510
N7:6= ne:pt netnt orlig2 9c:l2 0Oh2 €tn
e h e A ———— e S — S St —RIING— BG4 28 L AEnta 4 0.0 R ¢ Rt -0 SRR £ - SR a4 4 017 tAL]

€S /9t geg/0ss /2 70n £ /bh 1e1 : n o0t 9 Lt ots 110
8k /K9 T TUREEZO9STT 41 717 /T TE T Bz TOFTTE ; o Yel 9 :§2 ot Ting T
29 742 Neg/0eg £1 /¢5 51708 et 4 9€:61 nes oto
- KR 298 TsgI0S Shortrt 9h/b67 tez- -0 : L L : 9 81 04¢ oo
CY ] ¥ 4 Neg/0dg 2l /ne¢ 11/9% ge? 9 L 066 L00
Ry 4 SR & 4 Attt s A4 Y 4 R4 Sunlunya a2+ ) GEENEEEN £y A F SEny A AN A H R4 099 Z00
1Lt /L5 Negyfieg t1 s67 nKL/NS 12 Cgth= Ozt1l= n gt 9tist 0&¢ €0o
e K2 78¢ - ~fhegyfidg - 1S 19% [ XA% 4 gt - ozttls - figigt= S OETEC - 9 L ots AR R - T R
s /8¢ NsgyNes /G rqf nes2¢ G2 nzitta 05241= 0 9cist 9 L ots 4 hwo
D ¢ S 7 £ T £ X P A L LS A G A 12/BZ 7 lez T NZIEYST NG lal® T ORYY T TGEITEY T T e 2 T o8¢ TN 10D
ne  sny¢ Negylieg nt 2a? ct/91 27 LI AR Oglel= [« I 9 6 e L ozt N ZOOD
TNy R - T T83d 139
INVIY (N8l NOTLIVAI1I  31ewy *ovH ALY ‘0N
TTTUTOIANSVIN T O0INJ11VIE NWE NV IuNAN] ¥vig~ g0 Sov €01 " Sov soa Ts0y  ALTATEVITVAY yvis

ZK'ZZZZ

pow |
-

= e §
137
EulZ w

e o4 vo od co su e

-

000 QDWNMI ~0

-
aocdoaa

.e,u||||:|1J11“::. . ) : ‘||;a“‘:\\\x‘u ‘t
ALT*NLHOd® TTL LSHIH  4-INAT7Y YINOWYT
T e ARYORT R RO T AP ST RO I e g — -
- o L OINTLHOIS (N2 TMOH HEHSYD /My S 40 ANV NS AT 3TEVL L o o _




AN
., u

2eg/nide G2 fhh 2€/bh - Bh N LAS AR nethl

65202 o€

. 49
R -
9%

78

————pt 72

n¢
Saniii 2
oh
e
48

791 myg7avs L N & LAWAK) [4hd LA YT Th=
/0s fNeg/Neg al I hZ/0h € LARALY BhiCe- 8 :ut
VA S s 10 % 2 A4 Sl -2 oy d o} Anbanbintly S Sl S0 EFSE 3 - - s - 1 £ R ) B X 7
/92 neg/nNes &1 Itg 91/6h 6°1 Apsle Apta= fg:ct
4.2 il s ¥ 94 LA RETRYTTT pEe v T et tee T e rye ey
Y4 NegyNsg 81 1209 nt/eh nez Anez- gtcgl= 8¢zt

aooaooO2d
M Mmm
BRI
o
w
e
o
~

o ol oo od se od ou

N
65V LA} N €10
62091 ost N
TTTTASIDY T U RTVRT

6Z2ieY
TTUeZISYT T
6629

mmdl,
nzH N
—Uaoe
0se N

NAA VAAS ) 51zt TH792 (a4 LARS B LAGSE! Tzt
/L5 Neg/0e5 tr o/s2 L€/ hh 1e2 LIS A fhin- ne:tt
/A Do s R 2 -F 250 Ty & S 4 K SRSl 1 -7 41 -utninbin o & sl .2 04 - L i CetTete T oele T
/8¢ Negs0¢s LS 714 bh/6¢ G2 Q1 ib= LERE-1 e 0 :9
A fegyOesT  tt 7az v {272z ol RPEMte — eprgte— f 1§ -
11 741 s1/s51 22 Rithl= CARK- ] n ot

-
ee oo o oo so o

0000 CFHO ®WON—~ 7
i
o 0
i '
.. e
— L.
— —

oQoaQd3g9o

/8 Neg/Nes

85U
628t 6
659
6919 net 3 hho
-1 A
1A 09 N

1h:4] 3
oo¢ N
o0&t

zict

g0t TN UTTom

Py
&)

3

-

137

Hy Ny %

3IHNY

NYId JTTL RN NOTLVAINY OV

(eNTW) *ON

T aFYNEYAY T UM IVIET T TNAST T NDTRNNETTTTRVIS T T 80T T T UTRRY T T 80T T T8 T 7T 5pd 7 T 7 80yT TaLTITRVAIVAY  wvis
ALTNALUOGdD TL 1SHIS - HUAWTIZY HONTYT
; FHIDIA BT HOE T AT T NI HINA o4y
ONILHOIS MOZTHOH HINWA/MYIS 49 ANv.ng A 3N



I3 t ) * ' B [
AXe] — —
m._

th  /ut

TUTT Y Tty TGEE/SYE T 9T FRT

et /¢t

64278

Geg/00S

R A Ky ?Z/1¢ G 121

Thh7/0S
2t/n8

ngee 0 8t
gele  1ZITE T TTEITL U DULeT T OEILE
z* 1501 1ziet- nesLe 0 92

€riohH
TF Ton

/¢9 €CiGh

(X4

€ 19 ot
B 0 51 R ] § T
€ the 069

910
slo
€10

$t—7¢S

. 5¢ /91

ey - 1G9

he /a2
It 3 Al 4 Y - Aal

/88

R LA A L e R T A et LR S v

oh /LS

Il s F Sy £ ] S s A4 Y4 A4 B i R 2 T SR & & & T AN

4% /0g

g7 0vs
geg /00

- g e7OvS— T

Nneg/0°*S

AL VA A B

J-M\Oom

e B e B e T e I s e 5 R 2 e

0sg/008
Neg/0*S

Neg/Oss

AR
'R

79%
741¢
Ty -
72¢
7ttt o
nt 12e¢

LA WALL] L LS i LA 440 Bad avTIv [V Y 4
h /08 tet 1§t 1e t7292= Helie [J R |
1 EZ 24 A A b S - ST R | o & S o 1 -1 R o o £
at/0s 6%t tz¢¢c= g1z 0.t9¢ oetit € thh
Ab7LZ — TP IR T tPITRZS O OYee T poter (4 b

HY)
Wl1/€h g2 1619« 12t6c" des2e n ‘o ccion

teesSH
€EIGH

tt

B 1 44 R T 4 B

LI 4 4 0TS
€ iz OLnl

Z70
tio
A
olo
100
+L00

£€t61
B o
L

0Lt
B L 2 A
0§61

oetw T o
o ¢ ezt [ 1
ety Toto TEREYRLT
oe:onl 0 0 £rigt
B 1 7 & A ¢ R 2 o S
tziace n st e o € e

0t 12921
BA0 S rr e o B S5 1 St
(14 16!88= 126"
R Bt e 52 4 3 St i 8 3
72 12:8€=

€h/09
NS7THE
ngrs&c

/€2
4G A0%
112

el hi/ht

|1 RE S
ceio2
B S
€ 8

0597 Z00
oLe €00
7 AN 1
oee 4 hh0

Duu Doz 2Zz 22

2R % 3 S L AR o €2 Y ' R U+ |« A

€ ¢9 o9 N 200

JTINY
ANV
TTTTTTOXENS VIR

181

AINILIVI® ™~  WNS~ NUTNNANL

T4 THIS I

NOTLVYAINY A

EABY

ERLLAJ

Bkl sov s09 Sov 509

SHNOH 4 SN7ld ITL LY LSYOD MYNNTISNYHL WO¥4 | 409V

37

-—

*NIHW) ‘ON

ALINNTaENdduU i ONOJ-IS FPHINTWT 27 HO)ORT

3A3Y93T 80T 46961 ¢ATNT 8T NO HINNYT W o4 Y1)

TNTIHILIS I THUT HIGY a7 /349 ]S I ATTRRTS LALAE B AR §

sOv  ATivtavitvavy  uvis




=
e e B} e e -
— € A D amniiii A4 vt A4 Thin ‘t6 7ts - —  TAR70S iidoé:;k.ATJdl‘l:ilﬁMdmNd ‘;iﬂﬂadﬂ\\llfaﬂmas‘.‘\ 91icL Oﬁﬁﬂt T .Nﬂmai:;llﬁlidﬂmll
st /02 neg/0es ts LS n2/46h g2 12:0 LTL9™ 45169 0 t¢ ehiZL ohis s10m N DO
79— 79L i ad A0 Sk -1 a1 SEEE T 4414 [ 4 12.42Y 1244 0 0 §5789 ozt CLAR A4 Bhikl Y211 4 200
18 /€9 neg/0%s 11 701 sz2/s2 1e2 L7230 LZinte 65169 0 {9 BhiZL ehtes 13 4 ftoo
et et -GeZ0€S— - Tr /L T TOSYAST U CtetTo oogero T T (Sstors T ETTEY T OTYES T @TiZL T @TI¥e T T éas N f(to
99 /99 Neg/006 tz 212 ns/0% 142 (510 L2386 8269 0 29 slize 8hine bhiy N too
- Z€ T /KB T TNV 70S Ay 79T OGS CEYZTUTISITZeT U LGYEY™ T OTTYR T OEIVT T WViART S 26 1 TR [ F & SN B Y Y R
Lz 18 fneg/0eg as /¢! ns/z¢ € 12'h2= (589" 8 :9h oetl TR gtthn 0Le 3 Sho
Eminbats F Sinay 2-7 4 L RA-TALAA T nT7eT —Tz7I% 1T 777 ss ISTE9™ o orTn BhIaY CARAY (1] X3 N Ton
ce /92 neg/Neg 2t 79¢ tr2e 22 ITHA L t(ste9> octs orio glte gric oot N 200
I 3 A2 4 Sl nvE /0% CFVUT/YV T TIW7ETT T T gy~ GTEYs— {GYEYE TUBEIT T TotYo T T aelts T eiteT ‘6% N w00
9L /0h neg/0°s w2 75¢ s /L gt 12169%= 15549~ Q! oc:0 ghit gt ot N ShoD
— &t ‘\naisnuladmwQ¢m\lllN«l\Qﬂ1;.a,1m\~a4!1!|ddﬂxuu%-wﬂdﬂlx (424 3 Ad a1t TToTTuU TPRTE S gIIeTT T T T T N wh0
te /12 neg/neg nt /92 th/2h £l L2269 (569" 8t oeto antic gleE ot N Ch0
TYoNY tu7d 1T 179
INVIY UL A NOTLYAINI 119NV ‘ovu (ONTWD Son
R -1 1103 o LN AL A B ¥ 3 2 4 S N~ NN UYL LLA s R T TTEeY T SBY T T T80V T KITTIEVYIVAV T evViE

1SV0D HYNNISNYYL

Arrmrgodat— 1T 59T

A3YEIq 68

THINMRTZY HINMT
416967 ¢AN" QT NO HONNY ¥ ¥0d Viv]

LURD B B fo B 51

O THUR HIOYZ73v1S 10 ATTAAND

JIN vl




.@© - —
i}
Lh 782 IER VAR S Lt Lt 0Z/%h L L512= LS!CS= 0 L9 ociot gliog ARY Y o9o¢ N 9l0
A S A v AR LR A LA SR 4 SN 4 S A2 A Y & 4 L R A N R I A T0e198 T enise piiss pce 4 220
22 /s8¢ §e2/5°¢C LY /h? (€/nt 202 tZthe LSte9" 9 99 oetn N-T311) e1¢ 0€ac 4 €20
T eSS e TTTEYEZSYE T 9 I Y Q275K tTeT IRt R® T (ZI18S* T DEIse o ITr g1ige Bhic1 6Zz€ N 020
12 /¢c¢ sec/5°¢ L2 /6¢ Gh/1€ 82 IZTH 15 LGL69 8L S ocso 81:Ls g1ie on2t d »20
<719 gYE/S* e LB S T 4 2782 7 1775t = tZTotr™ L ERAL ] [L ] ghits [ I}k 4 090¢C N (20
ze 79 Geg /5S¢ 0e /in z s €t 17192~ rziog~ 8 thh 0 :0 8hioh entz oOh9Z N 220
L S A SR A T4 4 W 7ih TER7OR TRETTTUIIETTES TUUIETES T BTN T T oria T e1iSTT T alit 0Zi 4 e%0
9t /L€ Geg/80 ¢ te /¢€¢ 9h/8h teg {2:h9= Lz2:0¢* 8 te 0 %0 |hie ent2 o9¢ N 020
T T TETTT /R XIE /2R T th /€K T T ER/0S T TGRS T I YEeS T BEES T O€fr T glie 9liw T 6wz T N el
th /04 geg/5e¢ £€ /he 05/4h t 17:59« L5249 8 :s ofto 8hiL gise 02 4 g0
ERLLAS - TH3d ’ I 139
INVIY UL ! NOTLIVATIYI IIHNY ‘OVU e (*NINW]) *ON
BN - F LI AT Oay3i1ivds  NAS NOGNNANL T MVLIS 809 T T spy 0" sov S0 SOV Al1tevatvay ¥VL1S
15Y0D HVYNNTSNYM])
ALANITIdU4dagyv 1 L 5513 THRINWKLZV RNV T
AIY93T 68 4696T 4ATINN T NO HINNYT ¥ MO ViY]
U _ INTIASTS NUZTE0H gy T78vIS 30 I vans 18 SLERGASY C e - e




! a ———

4

- (3 781 AL 74° 04 SN ¥ S04 X LLWA 17 1 Y44 BETHZE 10z orith [ SRALY (144 1) oLt 10
th /782 Negy0eg ns /1s 9h/08 601 62:0 65gcC™ 202 ogtle 6 tht scisSe ote2 ote

LA JE £ 7 SE.
2L /00

CgeT TTRIIC T UEGILYS

B8sg/0¢s tez 6210 (X424 4

Tz
$0¢L

<] 3 & SN
0 8¢

CX-Y ¥

oeso/0r
€L /04

nag/Ney
Ovgr0%g

B A0 S Y2 1
142 6zi0

T 48iNg=
45ig2Ze

ALY A
0 $0¢

Otts
octtin

6 thl
.6 It

6ty
6 tls

[L1.13
osct

160
€00

ocec
o1l

Y314
4CiSH

B IELY
& ki

z00
100

—t2—7%y LR VAIRA ]

8¢ /758 Qsg/0¢S§ ne /12

TR YWY T TmIgynesT T €27lw

04 /82 geg/008 ) st/a2
Sy 4 My 4 7 avumm (A -v 4 A4 SEEEE R S S SR Y4 4
L /6n fieg/0¢s nt /€y ct/¢€t

L L3 AS ALY
§e2 62188

A-T4 14
ns/a¢

LA-RA A
6589

A4 62169-
R LA A £
42169

66%69=

65549~

TESTEYT TTEG

mIst
0 iz¢

ot
ocs!

CoClerT o TTEZIISE U STEYS T COOTEr OCI0

0 !s octo
B S ] 4 B

! oelo

e ou an

0

010Y
otet

6 4T 144
6 19¢ 6€38

LY
bH0

R IAR §TTH -
6 L6 6Cth

2174
oLz

LE)
200

R 2N &TTH
6 1S 6Ch

[*1 ]
oc

ZZZzZ B ulew zan

»0D
hh0

———— 319Ny
INYYY IT'L1A NOolLlYA3Y: 379NV LA T

tu3d

1T

37
Contw)

‘on

T TaRNNSYIN T OINFIIVIN  WAST T NOTNNANT T EVisT (Nl sov

s0% sov

LSY0D MYNNTISNVYL

S04 {1} ALTTaevag

VAY []

vis

KIINNTE0da™
334933 80T 6961

N

1

TON0ITS
$ATAM 3T NO HINNYT

THITATZ Y 9NV Y
¥ ¥0d4 viv1]

- 0
i ——- A__-v - : » )



18 — ,
|
= = _
o6 /92 A VAKL4 9 /1t 91/%h 5 4Gt1® 653 Lh" Qac:e9 Besze 6€t2¢ 6€292 092 N 910
P TEY T T o078V ¥V Fev T T AW/ETTT T 2z 62T 65:69 B ie9  oti0 T YEL T etiw 0S0h 4 t20
2 Y 0%2/9°2 Ly /12 w1/01 €1 b5:2= bgtc- fcile. o0ctoe betlL 6c20L 09 3 z20
N BAL BIT/ST & 787 T Ter?/ER T YveT T UEgTZ- 5§05 DETZd T NETsl T s€il7 T &ttt Dz~ 0T0
22 /st geg/50¢ 12 ’0m Sh/bZ fez 626~ 6569~ 0 19 ocio 6 159 6Cth otet 1 w20
08— 799 L Al WA 2 792 27767 T2 sSITts [ X447 & —8tiZs 0 'O [YRA L] 6 th [\k119 N TZD
9 /¢t se¢/5°¢ €e /b6h z /st (R3] 66t ¢11- 62%0L"~ 8c:2s 0 :0 4€598 6 th nste N 220
e St £ 3 Bhtusmt 2 w'a L8 Zuumitenr 2 2o 4’3 SuntNENE -} 74 Ll 2| R RA L $5TEY> @TISt  — "0TI0 eI 'S 3 4 mntein 1] 2 & SN BN 2 {
0N /Lw geg/Set 2¢ /s¢ 1h70S 1e¢ 47:N9= 45t99e 8 tot octt 6 int acis ots N - 020
P > 4 4 t AN 2 40A v 76h — — eh7/UE &V T RYINGe T §aTASE T W IOV T UACIS T T s YTelT T eTTe 07 & 9lo
€h /s gec/got 2¢e /¢¢ ng/ah 2 62129« 4589~ n e oe:n 6 221 &Cth 0Sh 4 tco
T YYSNY 1834 TTI Ty
! INVYY 1Ho1n NOTLVAINI 319NY 'Yy , L teNpw) ‘oN
TTeIuASYIN  03¥311vI§ (L1 NOTNNAML  ¥vls ~ sod sov $01 Sov s01 SOV  AL1T1@vIlvAY  ¥vLS
1SY0D ¥YMAISNYYHL
! AIINreogda0— 1L OIS THLITNIZT HINTTY
' . 334930 80T ¢696T ¢ATIN" T NO HONNYY v 04 YIvw]
—_— —- ONTIRISTIS NOZTHUH 8V VITiI7A71y HO VETNNTIS X JIT7Y - - - e



|
!
| T e —
!
, e N ———
. —_— —
——— - : - - _ e
o
Qo
— —
——— - T T e _—

b  shh Sec/0eg L1 2Ly $2/0¢ g 6131w 41:9a 8 ¢99 0 {19 0z!set 02041 oo¢ R eto
Tt W - TYEs0vS T ottt —- TERIRT TR e e TERITe Ty 9 Y oetes - T0ZIgEATT T opsteEr oSt P]
bh s8¢ GegsDeg Zt stg L /5¢ t X 6hiCe thige~ nelte otto 058241 0sie2! 0gs¢ N tlo
3
4

wT—r eyt S+ 7048 — o2 —fit SH7et LA 4 L3 n e ay Ry Tty ———gtty 0ST281 0sTHZ1 oozt
, 8L /g Geg/)00s »Z 101Y NS/ch lez 61t k= stitee g !1t9 o tef 02241 02!%e1 029!
TR AN TTOYE /NGt e A A L A 5 Ay 3 B2 TR RIYYY ¢ [ ZE— ] £ TTOTNIATT T s tert—— oYt TR Tt —
: "8 /n2 Negy00s 11 709 2tr22 11 bhi9m 6hi99" aci09 oclo 0S4t 0stazy npet ‘Nt
;1|||¢trwmﬂ:!\1¢41ww5.mix,wa.saa,«;:w\*mf:|?«N;1|‘dq¢d4dii.xgwﬂwqdn:J,;ﬁ,w#mifiasnawdé,;,;nﬂuau4;!\rAdeu~4.:;lilqﬂﬂnfL!J|u114dd||1|
(13 _/99 Nsg/0%s ot 712 t2/a2 8t byin2e thige™ nesZh oelo 0s:121 0stezt 0zse N ofo
— FTIONY o - T3 sl I3y
, INVy Lunt NOTLYAY9 39NV ‘ovu {ONIN) *ON
TTTTOYENSYIN ,:szhuqun!iis;zxﬁrls.,za4zaaﬂui| zqhw:;i!waJi.It!iwdd;lll;ssMQJ!f“la, aﬂ!!-‘/\owmw:ii:fima«l;JMHqiqm«J~<>< [x<»m|il

i I LIFYO0 uYNNT NI SNOTINTOATN 82 WM 1S¥0D HiuyIsnvxy
AL INTTT O ASO— 1 sy HI YT 20— e

33¥930 2L 46967 «ANN T NO HINNYT ¥ ¥O4 viwn
e TMITIHOTS NOZTHO > 2 s

—_— T _—_—

—_— . —_ ——————

! L
2 + - - £ L]



N e —
|
——— eSO R 1S st71t te2 6—+0 L LERAS sttty oTice 115 28 2 X UL REA A [ X414 3 ChO
ec/ 4! 2e¢ n :0 s1i59 613L9 o 2 Oni9sl ozstet elet 4 1wo
Y en - BaaBac G A4E - —aNBYy s - 018 —ewiyes bHILY —aptr - Owiest———Ositet— — - pe¥t - - FORO
wis2z 12 810 s1tece 8 L9 0 62 nzieet oziast 0922 4 (to
e e Ry S ESOSE— (4. a2l set - gt —gHR 99— O 1LY T octo - gZIYEl C OSvert” B[ Y 1 S N »tD
AFAL] Zet 6150 an169" n tLe nett nzios! ost0¢t 0cst N €fo
92— Beg DG - P RN/ £ 4+4-6 CRER A 51 o—t%Y —oZi9st oz rest oet —R—ovo
Ok/Sh o2 41ttle bhiGO"™ 8 :9s oelt ozisel osioc! ocze N Sfo
R T4 M 3 2t Mez - srreSe——spisy= o BOfs TTT T DETL T gZiECT T OSTOTTT 5 11 R I 41
nestz 1e2 bht19= sn299° 8¢c¢s ocin 0sthet 05621 oot N 2Zn0
- Ag AR ¥t T ET T -ty TN s T T T Hr41 14 'L 4 24 % SEum -4 IR NS 17+ R
nNG/6h G2 189 Ehih9" LI 3 nes pzize peitet 314 4 ®ho
ezttt LIRS ALY 51499 140 £ 1 ot gstiet oottt 0% S A 11
1e/91 ge2 61169 sl 99" 8 2 p pzitet pztoct 09 N hh0
—Brg 0% — S 78 e Y24 L ‘mq‘\‘!3&44ﬂ¢d\illd4¢#dlil§§mi«N:\\sllarééi\kxwiaﬂ. T ——— YT N U0
ih/t 22 6hi6%= 6h299° ¢! octo . ostoct 0662t o - R 200
PP R EFOAE — P LT - gtrew —— tez—hries sti99 e+t —— —o tt——  TustEr oZIvEr T o 3 (th
sh/82 9 61899~ bhi199° o ocio gzioet ostéez! ot R hOD
3 LR} 39
1NV A (Nt ‘on

e g¥nSyyeOT¥YTIYISWAS — TNUTHRTHI T HYTS ST Sov———SgT— ——Sev——— SeT SOV AIIITEVIIVAV VIS

SN 1= )

NT—SHOTIMTOATH 2 HI T TSYED HH IS

ALINNLYOAE? 1L LSHId  *HLINAIZV YINIY T

-

I 1o b4 1 -7 AR S1-1 1 SERD IR I LR 4 SIS NPT oY 3

ONTLHOIS NOZIMOH HUNOI/MYLS 40 ANVWWNS IIx 3AYY




Bt 2 2 s 4 At S0 #4- A4 Semmn oA Sy 44 SRR £ 474°1 SUNNEE LA e SN £ L B 1NN I B4 S T 1.7 % Y TR ] oTh AL
€t /S¢ 6*1/8%¢ w1 /61 c€c/a! ze 8 - 8 12 0 165 o0 i8S entcdt 6hiZs! 09 d ¢cto
S 1 R 4 e M aks Bl s A A AN TIR7ST TRl T UURYH TR eI ore ot1eg orier 28473 B A I 1 ] | 3 00
Lh /0y Geg/Des tt 79 6 /72¢ 2e 8Cih= gclese 0c1Sss | 0¢:0 612041 s1i8¢t ooece N o
; 2789 gvE70+vS LISma 74 wH7NT LA% 4 T e LASE L oTiSS oTlin ETTOsT (18414 ooty 4 (00
'YRIY) Geg /008 cz /00 06/9% 102 prige 8 tige 0Elhs 0 ¢ ARYY ] 6hiChn! oce 4 o0
St 4 AR A 4 e tA X 54 L4 bl & 0V 4> Antuunniiy 2 02 & Tl S N A 7 S R A 3L o B 5 ¥ - ) v 1 I TS S 2 SR 2 414 | 'L 341 N 2T
LY } Neg/0°s 21 /ts 11701 1ot LR YT Rgres” 0 !tg octo 6hiset stt9¢t otot ‘N tto
TN 0C T Vg /0YS T 2SS /2% T WS/ RR T TTYY TIEte FTTES™ LU A 0 1 BN ¥ 1 78 SR % -1 1LY £ 3 Ton
s /Lt feg/0*S nt /¢t w2/92 601 8fi0he LIE¥Y - pcist otto 61ihst stiset ohil N 010
Frony 3 1371 Iy
INVIY ITLY R NATIVAR4YI 999RY *ovM (NTW) ‘oN
507 ToV §01 SOV H-R [ {17 ALTTTevtvay  avis

T a¥ENSYIN T OIWT[IVIC  TONNS T NOTRNAYT UNVIS

HINNTZY HINAYT

Lad ¥ e B 0 ' A )

ALTNNIHOAHO TTL LSHIAH

g RN . 7- V-1 b A=

FRH9IT—68 O T A AP T NO—=YNAYT

vt

ONILHIIS NOZTHOH HLIHYI/ZHYLIS 40 KUVARNS ITTY 37°YL




: ‘ . | | .
=
le — e - _ e e ——————— e ——————— e e T e — ———

. tL bk 1og/008 LA N L) 27/08 5 9 il 9 9= 0 168 n 28 shith! snt9et 02Zs R 9l0
= Bl 2 1 At L3 4 LA e L2 St 4 ) - S cpe-—r g vlEOT T gEvETe T O 1 e X 4 L .mﬂ.ﬁﬂﬂa\-!ﬂﬂﬂﬂﬂil. .1qo\||ai\uld4d|l
08¢ /éh geg /60 € o /L /82 1e1 geeta g if~ ocies 0e9s slitel s13181 ozt 3 tto
S ewm79p T gYEsOYS T TEZOIS T T 24787 - &*1 STV owEITTTT et Lottt 11 Cuiy S 01 7 1 B ’SEAL A S 11 -3 _ate
2% /0 ge¢ /048 9 /% L /2¢ zs 8 the 8L 65" b t9s ncto 6hi0s! stiscl 11441 N tlD
waldnlxonl.liﬂqn.\oill%l! Aﬂla.ltt?krlaﬂqliaﬁdmnl-\dﬂum ——OET0 BTYOBY Stiset————Oourt N 10
zz /59 geg /08 82 /h2 wh/N2 92 agih= ectes” 0eiss octo PREL.TY] stisct ooct 4 100
B L < x smnitls 1374 A4 B £ A L oL 4 2 ~q~i:iqa«wﬂl|]ﬂd1mm7-i-dﬂﬁ.lm,\lidn«q.l o ETTEET T T BIYSTY T ~—gwgt 3 €00
L /82 0+5/0°%S 9 /€S 11701 1ot eciL- BEL6S™ 0£42s ncio slitet sti8¢t 1411 N f{to
—— yw O T OYEOYST TS /TE ne7RE Tz T TRTYEYte T RTTEST —gTTH TTBEI0 T GRTSITT ——gTTSET ~ — OCHhT L
co /L Neg/0*S s 7t t2/92 61 8 g2~ fctesS” D t2¢ oc:0 ahi991 assl N Oto

$AONY ,—M —Mr
INVYY 1H917 NATLYAIYT 279NV ‘ovN
iuglgjjl||§§w%l\wm4li:\lﬂ?\l\tw YV T S0V T
- T i 5334930 § 4C NCILYAZTI NNS WNWINIA HLIM
FEAHO AT NE—SOLNIoATY AP HT T SYO T ASNYML
ALINALYOddO TTL LISHIA  CHLNATZY HANNY T
T ONIIHO1S NOZTMOM HLHYI/uvis 40 AMTANAS  ATX F1PVL
SO I e T T T I [ ————




(2]

ac/1€

st /1. fDeg/0¢s /% 107 0 0 8 tLh" 8 :0¢ 0 ¢! LS5thel bhilnt g8 4 Txo
TTTOUEUT7RE T TNegjuve e 78T "9t/02 7°C oI @ fest ¢ 109 TO T T rstnelT T awiect 1TY3 4 1o
0L /28 Neg/0ig 62 ret 9h/1h ' 0 o 8 tes~ 8 109 0 !2 LSthe! [SXi4) 88ne 4 0nO
g 792 LEX-Y4: AL 1 T 7E1 [ AWAS 7 LI o LIS AT 0 0§ DEinT ehinal sTioni otz 4 4€0
0L /éh Neg/008 s r21 Zh/hh 401 8 ¢0 gclese 0 09 octo 6hihal s1isct nist R wto
TUURY /% T T hvej0%% ¢ 78 /TN ] 8 f0 8 146~ 0 ‘09 ot ehthatl emisel onst N cto
s /¢t neg/Dig e Ite ah/06 €e2 e %0 8 the 0 09 0 t9§ bhihel 6hi0pt 0h2 N 0fto
TR TR T T MNG/UYE T T T 7Y Th/7CW —TVE Bt IhT= § 165" otTeR e IT T T Tavipel T ewniscl 092 R sco
&L /€S neg/0¢8 g et s2/81 12 A 19%- IS ¥ Y1 0 th octo 6higct ARE-14! otz AN Zxo
i g 7 nvg70's IV 7% 7 /01 Tv7 W 1I%% LA Y- T o v LB 1344 114 [\ 4 N (t0
'Y 2EY 4 Neg/Beg ot sty Lz L et ACinG. ® t65" og:t o !t 'SRE LA Y3514 o€ N ShO
T IR T78% T T NvE0%g 1 rey A1 eV T UHETES. W SES* T OCiU T T T T T TTeTieET T ERISEY T 0T T N Theb
ae /8§ fneg/0°S VR ' 22/m 6* 8cigS= #cles- octl oeto sliogt stiset 09 "N 0MD
YTl RG0S T O 7T T T R /e Y T T e Tese T T TTeE T ESE 0 i1 S oct0 eni€et  Tatiset o€t N  h0O
tz /a2 Neg/Otg 12 ’es ?h/st 22 9 16Ge LIS 0 ¢ 0ct0 ahiGEY efisct ot N 200
TIYNY T3 j 131 139
AINYY LN NOTLIYAINY LRLIN ‘oVu B o - L tengn) ‘ON
7T g3unsvan  Gay3pivis LT NOfNNABL  Mvis €07 T sov €09 S0 09 SOV ALl 1avitvay M7

T o

sy
L15av il

SHOTINIOAI 0T

ALINMLHOAdD ITL 1SYId

NV N

HITIW qu:g.IhL<muz<Jh
EHINATZY HONNYT

33993067

"HbYOo1

8T

N HINAY T o

ONILHOIS NOZIMOH NVNNT/MHyLS 40 AMYWANS

b Ap Y —.
VIVS

AX 3T0VL




\O
S R I e - _ O

T 8%
Oh

T 8k
Lh

ThRTTTRSETOYE TTTRY /TW
/29 hez/Set 61 791
JZg YOS ez 7OT -
/2w gig/088 . NT sSh

T T RE/bN
pz/R1
Th7852
s /1€

N.
B R
N.

CrgeTIoOzytE T UOZIge T T 0 IZ§ T DTi0§

072:te 0zi1z=- 0 :4Ls
CTORTTS T UOETTTE T OvTeE
Neglpe 0g!/S~ ogics

TR TR e ThEL T O N 910
0 §9s & el 6 104t oe 4 €lo
CoTYIR T T ETYOSY U YTetUTT T oIS T g oto
octo scitel 6Cihet oele clo

—— 27ty Svg70v8 LIS AL tTH7 1T |4 05w o5 TIsS™ oriey [o} 4] [YR¥4:2 [ %43 3 [LARY {00
6L - /9¢ geg /DS €z 711 06/9h 1e2 05t~ ngty6= oetzs orio etcivoat 6Cinct ozte [ 4e]]

(4]
2

I8 T T THve/B%¢ T al Je2 1€/0% ¢
/762 0¢5/0*S ot /1is IR RAA] 1ot
anis i R4 3 aumaniann A2 V444 TS 4 BNV A 0 S LA ) S R A

€S /0¢ Beg/00e ot 711t €2/92 61

0 :Te
0 té6h

fzliL=
Nzis«

fgl/c*
ngt g~

GARE LY
NGt ine

o§t/5%
0g: (5=

[N 2 2
netot

oto¢t
ole?
oatlz
0oe

sCinel
6Cthet
stIvEl
sCihet

2lo
t1o
160
oto

6 tsgl
6 icel
B S & '3 B
6T ihh!

oc:0

oc:o0
GETo
octo

ZulZXwwlZ

——— 1Ny

INVIY 16917 NOTLYAITYI JIONY (X1 7"

13

137

tontnW) *ON

03ENSVIN CINIILVIN NNS —  NOINNANI T TEYIS S5 SOV §0%  Sov €09 €6y  AlTNiavIIvAv  wvis
AU HYNAT- NI SHOTLATOAT B HITH—1STOIT=HHY IS AL
ALTINLHOAdD TIL aNOJTS ¢HLINATZY HINNYI
- e - AR RO RO T HOGT AL BT NO—RINOV o+ ivd e o .
INILHOTS NOZIMOM HIHYI/HYLS 40 AMYAWNS, IAY 3191




. A% /hbk Nog/fles Wt Pen W2/6h g 02¢1a 0Z:g- 0 ¢tts - 0 i0s 6 gt 6 thel 0Zn N stl0
i 11 a1 N S 74 54 Sy S B & SR 474 S 4 . 1 4 & £ — S TS TOETES T T 6 tlal U UETTERYT T Od 4 €10
te /c¢ Geg/Ge¢ t s gc/e2 fet . oOgtt= 02! he 0eiog 0 thS 4F 041 6 tegt 0s! 4 1o

Tk 9L TTTUUESEFOVE T CO®/E 78 T T pRZST T YT DRYTE T T UOSYRIS T UTORYSS T UpErtR U aCi0sT &TTLLVT T T oeL T orva
7S /T se¢c/00s 9 /Sh L o/1¢e z° N2th= ostiLs= 0 ths 0¢:0 6 $881 6EIhEL ot2¢ N €10
R 3 M 4 A A4 ¥ ACA S S AR A G A% 4] i S AR LS R A AR 1 - A ¢ 41 SR ¥ & 4B 6TTRTT LR RS LR AL
rZ  /t9 geg/0¢S 2. /97 th/12 82 nNgth- ngs/s= ocecs neso stiLst s€het getg 4 (0o

SR YL 7 Sl 4 220 LS 2 ay S & N 14 1 SRS L A o5 £ T i 3 74 L A (] S 4 - T T £ IR Y S X 1 3 A /S 07 3 A 4 £ SRR N 4 ]
8l /82 Nneg/0s§ s /g \RNAR] 101 0ztg= ngt 5. 0 105 octo 6 thet 6Cthet 0Le? N 110

TTOU9R TIBYT T T NegINYS T T 7S /1Y CTUIG/GR T TRy T NI T o IEw U OONIe Toels 0 e 1zl s¢ThEYT T o1 T3 160

€ /0¢ Neg/0es 5 Iy c2/92 61 ng1te nglys* ofiez octlo 6ci0ot 6ELhE! 09st N _Oto

TIONY ™ - 3T II9
ANV LK1 NOTLYAINY 3IIONY AL tenNtW) ‘ON

—AYYNSYIR T GTPSLIVIT T UNAGT T UUNTINNAE[ T WVI[E T T §6T T €pV 569 S6V " T§B9 TTTgPY  ALTNTavAIvAY  wvis

S o $334930 § 40 NATLWAZTI NAS WAWINTW HLTH
ALINALYOdEO T gNODTIS ¢HLAWTZY HINNYT
ONILHOIS NDZIMOM HIUVI/¥YLS 40 AMYAWAS  TIAY 379V
E] 1) . ~ a 4



. - [ S
)
> © U —
@
e /1y 0eg/0cg ht /S bE/LE 1e2 n: DGt6h= 02:85  DEe  DEZ6Y  6T:Zwl 0662 3 Tw0
TTTUUgETT70%K T 0967098 Rt 9T e¢/V¥ T ¥e€ T 0 i T 0zies-  Oztes o2 0gizel 6 19¢l oect 4 100
0L /8¢ O¢g/0°s 52 /€1 Oh/Zh 6 0o n2:9s- 02:8s 0 2 0€izel & t9¢t oec¢ 4 0bo0
A DAL A 4 A T e 4 AR 2 IV 4 R L 4 nzZyo 0ZTon= o 1es 0 21 6 1Ts1 6 (ni [(LX%4 4 (L€O
- th /&b Beg/0°S s 7t Zh/th 61 02:0 06t45= 0 tes neto 6 1261 ChEY  DSKE . N wEO
TS /R T T Taee/NIET ST y1t T a1 7t 2t Ozth "7 T nziLss 0 186 0T e iZet & iSct 0ZhE N tto
eo/et negs0°s £F e Ah/0S €2 nz:o D?ihe 0 {8s 0 ihS 6 2241 6 t8el 0h2 R ofo
T T VR T N0V T T T /T T ke 1027 TOGISTST T DGYESS T 0fiZR T BEI0 T efi9st  eTikgl 0282 R sto
&L /t5 fsg/0¢5 9 7Iht 872 /L1 192 06¢hSe- 05,5 ot e 0€:0 st 6CiheCt oet N. 2ZhO
[ T & 4 AL TA'AA] 77 78 L 4 0ETgSe 0XTIS™ 1] & 4 VA etiotl 6 I8¢CT 0é N Lf0
82  /ut 0sg5/0¢S 6 202 42701 €t 06:96= 02ts5= ocel ot 6€iset 6 :s¢el ot i seD
P f i 2 % TR AL 74: LA S A TE72Z 0 §fZT TOGYYEs T OZYIS®ST CDEITT 0T UT T RIS TTiselT T 0t T TN wk0
98 /48 feg/0*S ¢ /0t £2/¢1 6 nG:ege PSS~ ogsl orso efiset ecinet oe ‘N 0hO
T L T T OEEZOVE T CRT FTET T CER7TT %Y T UOZITSe UUTORIZISS T 0TI T 0610 e GRT T e€ERET T OC T T N wbB0
1z /02 Nag/bés 02 riw £h/S1 22 N2teg= 0gls6= 0 3t 0¢l0 6 iset seihet 13 N 200
T 379NV T3 31 139
INYIY inet9 NOTLYA3T3 ERELL ‘oYM o o o (ONIM) ‘oN
TTT U ATuASYIW  Gywiivd€ MRS T NOTNNAWLI  wvis  s07  sov s09 sov $09 sov ALIT1@vIIvAY  HvyS
LTAYO AVNNT NI SHOTLINTOAAN 0C HLI® 1SVID HINYISNYML
TLINTTEYade T TINO oIS AHITR T 2T HONTY Y
334930 80T ¢696T ¢ANM =T 10 HOMNYT ¥ 04 YIVD
- ORIITASIS 7 TICH 8y T Y/ Ovis 30 XETRFMT LB B LA G I LMD § T T T T T T T -




e e e e e e e B
.
U 7 SV A | AN G 4 A8 T e 4 3 T hZ/OST AR T 4 S K REIIT™ T O T8k oelge ToRiteT 91:%81 ofts R sto
6€ /06 792/5%¢ at /¢t 62791 z hZztle hGiZ= 0 téh oedLn IniChl §1:241 o6 4 €I0
Ak~ 1@ TG 0vS - K2 IOV tR/ST 61 AR bEIgTe oesan - otine QrigE” AR YA o8 T 3 010
se /1y geg/Gt¢e 11 701t ‘nEeso2 11 hGtZ- bGiC- 0€sLh, oeion 911261 LARRY Y 09 4 11o
Rl o e ] ) et DA WA RS Sl X ale's n niammniiy 3 P2 7 s A f Sl 7o S RS 2 0TSk v 2 0 4 AR 03 5 S 51 % S ¢ F 4 X 4 3 on
9h /2% XY VA X} 7! rec ttre2 z* hZi9= hGloh" D thh Oc:0 9ntge! LARE-TA 0le9Z N €lo
T Z9 0 199 Neg/0eg €2 7HTT oe/sLh o 1°%2 WEYI®= T BEYERT T DEIZh ocil’ 9tiiei 9136ht 0ZsZ T3 too
18 /L8 Neg/00S nt s22 1£78¢ [ hegtbe hGleh= 0f:0h oc:a 91:681 9liSht 00h2Z N 210
T8 /7S€TT NegO0STT T /0 117€1 U1 O RZICDE HGIER™ molLe orin L1181 TTHVISKHL 061z ~ TN TTD T
ns /12 Neg/0%s 1€ 71g ns/éh 12 h2ilC- hGtbh™ 0o et oelo 9miLS! 91:Sht 06¢ 4 100
TNy - B - T3 3T 139 -
INVYY tHo !N NOTLVAIN] II9NY tovu (*NIK) SON
T IENSYgH T OTEYITYIS N o NOINNAY] C ¥YES TS0 gny g0 B 1) Al €Y 7 €OV ALII1EVIIVAV T avie
LIAY0 HYNNT NT SNOTLINTIOASM 52 HLITY 1SY0D uWlHyISNVML
R L % 0105 =19/ [« \SA G 5 G )< B G- LA S WS 5 I ANRE L s |
334930 69  4H0BT AT ST HO HONNYT ¥ H04 VIY]
- SNG4 12 F QCNRRIVIES B2 010 BIRS B SN RUAE VA2 A B RS 18] L0 oYy rnrt [ _
o ® o



b P— . - — e R - _ . ——
LA}
2L 7Sk cve/0°s Wt /sIn wZ/n% 5 hZIT hGiTle 0 téh perac 9hital 9t:€8l pte ReTo
4t /81 ?292/)6¢ al /9 w271 2 LEE AR hZ2iF- 0D téh 0 Lk Inicel 9n:lal nzt 4 €10
Lt r¢s Geg/See /[ 79 a€/12 tey hgil® L3-$ 4 I -1 OCihh 9TICET (A8 Y 1) S DhZ 4 TIO T
Ak 7S¢ geg/0°g w2 /% 1h/79? 6! rGile hGgi22- oc:en ogseL2 LARE VS 91:221 o9zt 4 O0Oto
-Gt gepyes O—E¢ T ETITTT TR T T RPIGw RS TER™ T O Sk TOTITOD T JRIEET T TYTISKRT T OZIYZ - N ¢tI10
81 /6g geg/0°S 82 /¢¢ hh/bZ 92 h?iGe hGtoh=~ 0 !Sh 0g:0 9hi681 LARR-TY (JA XA 3 Loo
St sis " geg/Bvw g 722 T te/et L hGlGE (228 10 0Cihh ogi0 91891 — 9lIgRT TOh9T TN 21D
8 /99 neg/D*s €2 In! 0S/Lh 142 hGglL= LY (I x4 0¢:0 91:L81 91:Spt 0Zs2Z ‘4 €00
T et 78t Y70 e” 9 /0% ST 1ot - RZITT= ThS146R® T D 16T o] 4 9hital [ARA-1 I grgrT N T
0s /12 Neg/snNeg 18 7tg ng/an 12 h2iLC- hGlan= o et 0c:n IhILST 91:6ht 0S¢ 41 100
ml.dz< T T T3 T3l i B L B W
INYIY LR NOTLYA313 I19NY DA LONTH) “oN |
TUUTTHINNEYINTT OIyI[IVIR LI NNENNAY | MY e T ST sny¥Y T T T TTTRoN sov s61 SOV T AlTYIGVIIVAY  TEVIS
ST 5[5 B 14 BRI ISUELLAD I AU B I B V1A SRR (0105 Ml N s B A ,
— - LIAC HYNAT NI SH0TLN0ATM GF yj 1% 1SYa) H
ALY ECT T ST YR TRT T ST Y i _ . e
) A3493T AR 1H0ST 41TINN 3T MO MRNAET f TIng ¢ iY])
SLIHOTIS NI O BRIV I7H9LIS 3T LTS YOIV - o i




v~ - T
N o
1€ /wt 0e+g/0%s ht /9 a€/74¢€ 122 00 hZiLh~ h2:0s 0!t [ARE-TY 9htinl hhol 4 In0
§T 7R Nig/0+%g Wt 707 TR /ne Z7¢ nn X HIS w205 - oest Dligel 91tont (4% 4 3 1nd
te /S2 Neg/Deg §2 /51 9h/bh b 0 in hGlahe hZ30s org 01:s6! 9196t  wee2 4 _0h0
RS /1T T TNEINMG TR Ry T U RIF6T TN URETD T T he ke~ 6 i0s 019 T enikel  9niDSI ohoZ 4 L0
YR AL neg/0°g 6 /81 Zh/bt 61 hZzin hGlbh= 0 108 neio hihel 91:Sht 0ieZ R »to
R -V S 3 B §¢ rzv &T/Th - 281 T UREIR T T URSYERS 0 T0SsT T DEE0 T T ohibel 91sSht 0Ls2 N CED
9L /bt Neg/00S et /¢ ph/08 €z hGiGw i :0s. OCihh LTREYA 91681 62¢ N 0f€0
Y S AL] AL FA A LA A nh76¢ L4 FETER™ ovie? [sL o ¢] LA A STISHT [LEM N Stf
tL s¢e9 Neg/0¢§ s )12 az/h! 122 bGiah" nes2 ne:o 9tiLnt 918K ozt R Zho
Ry AEE 4 TSt o N 2 ¥ 2 K1 -l 4 v L 1 alRRE b4 & S i SR 4 B 25 % "L A o B ) SR 1 o £« A T2 -1 2 O PrISHI T T O T T N T ShO
0h /LS 0¢g/0¢8 8 /L2 f2/9 g2z hZibh= hGlah~ o :t octo 9hiSh! 91isSht ot "N hh0
I 1 YA S nig/nvsg’ & /91 nZ/1v T 4 T h2i8he TUTRETER=" O T TAET0 T enignt KA T N OnD
t Al Deg/0eg ARNAR! zZ /8 1e2 h2lbhe hGl6h™ ot octo 9hishl LARET] o¢ N _ (f0
ERL LA A L] T3l 139
INYYY L1 ] NATiIVA3ZII ERD1A ) ‘HYw e i\,l,;l.l4.1.z_t, *ON
T TAIBASYIN  03N31ivis T T Nng T NCINNANL  NY¥LS €09 sov €01 sov $09 soy AttTlgviivAavy  uv)s
LIPHO HYNNT NT SUYOTLNT0OATIN GE HIT™ ISMYED WlMYISNYNL
KITSNIS0daC 110 5913 YHINATZY HONTY
3349317 67 46967 ¢ATINN 27 NO HOMNVT W MNd VIVQ
- —— e ONTIROIS NCZ7INUHR sy T Ii7avIsS 30 K9vaams 12 GEENISALS ] - o e e e -
r ’ : ] .




R ST § :
SN . e o o .
LA

ot 7te
0L /Sk

- 0§ 70w -

1€ /in

—at
Lh
14 ]
te

R A 74 A
geg/0es
B li 7444 B
Seg/Set

/hS geg/08%s

/LS
te e
Wt /2t

fNeg/0°S

THhE T TTESE/OVE

ot
I
e
nt

ret
/8h
701
71y

BEEA L B A0 e L e AL AT S

1t /s¢ee
t? /&t
LA VA 4

L2008 I
ortts 9 ifl-

oF/L1 "
9Z/0g

2e
ﬂ.

OCLn"
a ik

DeEish’
ofise

9tI1e1
9 tlal

ETEET T
9ciet

ozt
069

i ete
Kl

-

Tey
ﬂl

i B6/Lh
te/a¢

Telee e

9¢i0l= 9 tap-

IS

- ooeid
orio

: Nh/792 T8y 9y Z& 9rI/1™ neigs (LN O A TR0 TUe ISIVT T OTET 1o
fr/62 Tet 9¢i2Z- 9 lye o 9k OCihb 9 insl 9c:891 0s 1o
TTIgw 9 ITRR™ ot :0 LARF 4 A FTTHAT [1A1-14 700
11792 2 9¢ig- 9 18h" oe:0 9 i9at 9Cihhl! 06h2 cio

00n2
0sz2

9eihnl
9€ihnl

LIHYIE
9 izel

€00
zZio

e 2 (T e b

————ateNY
ANV

T a3ynsYINT 0¥gI[IvIS

T NAG

CT T MUINNANL T

EANCE s0 soV

Sov

TOREO0S T 1Y /LT /et 181 " TRETHRTS TR IER octo 9 f@r1T T T UeRIRRY otnz - BAL
Neg/0s6 0s ’0s ne/ns 1e2 9C 9= 9¢tLh" o 9 i9nt 9 1Skt ne too
T 31 - 13%
1u91Y NOTIYAITT 3708V ‘ovu Contny ‘ON

‘€67 7 sbv T TAITITaviTvav T Mvis

LTA4HD 4yNNT NI SHMOTLINATOASM C7 HYIIM 1SY3) Hidy3ISHvML

PSP Sr1iAS K101z 2NN W5 TRCAE 1929 IEISHNLARS B8 EMR BNA UL I 15\ AR 0 S

234931 60T 45967 4ATINN 2T NQ HANNYT v 04 VIV]
ONTIAYIS NO7 RO JIGY3I78vIs 7 AHTAIY TIYY IOW] Tl e [ - [




N - i e .

2o
sl0
1o
1o
oto
ALY
L00
Z10

. 9T /€2 Rep/tet nt /02 hE/SH €1 9 it LIS R DEYLH 0 itk 9cttet 9 141 ot
e R VA -1 Sl A5 F4:a% Euml Sy 42 el 2404 Suinam -1 A S S et vl S AR ¢ £ £ Tt L -1 S 1 R 7% SN 1 ¥ W/ AR F 2
ne  /9¢ © o §ez/8e¢ nt /s 9c/L1 zZ* ' 9 e FCiIC DECiLh 0 !Sh 9gitel 9 ié8t 0st
B kA d L S £ 4 -2 S R Sy & '+ A o S AN 4 X o £ A 2 TR B 4 TR X 0% S A LR | arz
08 /Wt Gegs0°S 92 /¢ 0h/92 6o 1 9 t7- 9 toz= 0ftoh orézz 9ciost 9¢i991 Ohbl
Iljzlpgm.?mllsﬂll.\.ﬂﬂlil%ﬂil LA TS T rEh s & o oY Yo Tt TYRET 111 7 4
sl /8% Geg/00E ou ’he hh/S2 82 916~ 9 b~ 0 tth ogto 9 01 9Cihnt (2-1-1 4
B 12RA S B L5 4 L AT b & & Y & 4 - £ R /L AR 14 L B AN X S : I £ 7 [+] 24« I § 1981 [2 LT3 0én?
Z8  /he Geg/s0%8 €Z ’st 0S/Lh 1e2 9 tge- 9 t8h"~ otk ocio 9€ihat 9Cthhl Y4
R Y S ¥ 4 o LEE-YAAd ] (- & 4 S & 74 S I AR AR 4 DR B 1 "R + | R otid €081 [ANE TR o9
Wi /8t Neg/0°*s ns Jos ns/0¢ te2 9rtoha 9¢tLh" o2 ol 9 {9ht 9 Skl o9 4 100
T YMMNY T3 3T T3y
ANV XL R I NotivA39l ERL1] ‘ovu Centw) ‘oN
TTTUTYNSYYN T 0IyIIvIT T T ONAY T TNOIRNAYT T ONYIS T 8§07 8oV [{oha] Sov L { R ) <oy ALTITEVITVAY ¥v)S§

2u Zew Zu W zjz

mwmmmwo S 40 zo:.<>u._u z:m :::Hzm: HLIM
o - 1T€¥0 HVYNNT NI mzo~._.:40>mm SE H1IM 1SV03 I._.mqmmzs_._.
ALINNLY¥OddO 11 ONOJ3S ¢HINWIZV HONNYT —
) o 334930 BOT ¢696T *ATINC 8T NO HINNVT ¥ ¥0d4 VIVC — S
@Znhrmnm NOZI¥OH HIEV3/N¥VLS 40 AMVAANS  TIIXX 3nevy N




i — - — -
N -
¢ /ST BAZ ¥4 00 1 vt77 IS WAL 1727 L £ LARE 5 9Fi0h 0€:Z TIntZedY [T 99,2 Zho

9 /1¢ Neg/0%g e 712 oc/52 2+¢ n o 9 lhe 9¢cieh oesl ZhiZe! 9C3Shl 9282 1h0

Al & SR A & i X ¥ 4 0.4 U Ahy 4 A SERERNEN 1 2 1 T L O g N RE T 0 YRR T ol T TZRT21T  Tetianl (2418 [[L]]
2¢ /S fheg 08 &f 767 t1/9 12 9 9 tEh" or:gh oees 9FtZa1 9Cbnt oes? L€0
el FTE T TTMVEZOYE 4T /BT T zhes®E T YU TT9TNDTTT T e ekt briaw  of:0 et lzel 9€thhl osez €0
9z /¢t Neg/0*S ¢ 2¢1 &174¢€ Z*! ° 9 8h" neseh ne:o 9fizel 9Cthh! [+:1°X4 .€€0
——gg 7t OvE/O’S e 71T FR70% 7 LA LA AL 0D 16h TETTh § 1241 Fc:981 otte 0¢€o
sl /5h Deg/0%8 & Jey ob/8¢ 12 9 thle 9 tah" oLt h2 ne:o 9891 9€thhtl  Ohbl 5€0
A 7 a4 7 i LA/ LA RN AN £ 4 4 GZ7CLT ST T TTTOETekS. T 9 TR 0 20 Zn0
XA 4 fleg/Qes at rec t?27¢ €1 LLEWA TN 9 tah" o st Sh0
— gt &G TOREIOCE T T 7T neETe “€$?T URENiNwe T § igpe 0 T T oid ’ 9 &t ot ihnt ot Y
te /€4 Neg/Nss s 71 oz/1t 'Y LIS N2 T 9 ighe n ot oeto 9 16h! 9€ihnt o¢ 060
—gTONY - T3 T31 I3
INYId TR NolivA3T3 39NV ‘ovu (ONIW) ‘on

e afle

9tinnt aé

B 1 9 tonl
0gto 9 tSh! 9Cthnt [s] 4

zziz 222 Z|TZ

WMOTRNAYT MYLS o9 cov "g07 sov €01 €0y ALlTigviivay  ¥vys

LI

B EFLE L2 CETT TE L A1 S

- T T CLT9M0 BUHAT NT SNOTINTOAEM GC HEI® §1S7CD Wiuyashvil
Krienracdas 1 H Mo IAS = I T 2y HONOY T -
334930 991 ¢696T AN 2T MO HINAVY ¥ MOd VIYD
U SINTEIHITILIS N7 Y THOR T2y Ss 30 AITANTS LR A SECIEEE § e e e




-35

“TABLE XXV.- L0OSS OF COMMUNICATIONS NAVIGATION PROCEDURES

1. TLI plus 4 hr abort (detailed schedules provided)

a. Make abort burn.

b. Initialize W-matrix at the first mark to value given on the
detailed sighting schedule.

¢. Initiate sighting as soon as possible after abort according to
the schedule given in the crew chart.

1. The horizontal lines represent the start of the sighting
intervals.

2. The vertical lines represent stars which are available for
use with P23.

3. The numbers adjacent to the vertical lines are the sight-
ings required with the given star.

4. Only earth horizon marks will be made.

d. Crew charts are provided for each day to insure coverage for
the entire daily launch window. The charts provide data for a short
return time (25 hr or less) and for a long return time (greater than
25 hr); targets for agborts from trajectories other than those given on
the crew charts are the same, but acquisition and loss times of the
stars will differ.

2. Lunar orbit aborts (detailed schedules provided)

a. The first 17 hr and the last 25 hr of the schedule should not
be changed. '

b. The data in the middle of the TE leg may be rearranged for
rest periods and midcourse maneuvers.

c. CHANGE TO THE EI CHART AT EI MINUS 40 HR.

d. The key for the detailed schedule is .as follows.

1. The vertical solid line indicates star/horizon combinations
available for the earliest TEI caused by loss of communications TEI
(28 revolutions in lunar orbit, 72° launch azimuth, first TLI
opportunity). \

2. The vertical dashed line indicates star/horizon combinations
available for a later TEI (25 revolutions in lunar orbit, 108° launch
azimuth, second TLI opportunity).

3. The horizontal solid line indicates the start of a sight-
ing interval.

4. The numbers adjacent to the vertical lines are the required
sightings with the given star.
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TABLE XXV,- LOSS OF COMMUNICATIONS NAVIGATION PROCEDURES - Continued
"3. For loss of communications during the nominal transearth trajec-
tory, the scheduled sightings and initial W-matrices provided in the

Flight Plan should be followed.

4. General TE optical navigation rules for cases not included in the
crew charts and the Flight Plan.

a. A sighting is to consist of three marks.

b. A sighting interval is to consist of at least three star/horizon

sightings, although as many as five are advisable (five should be used
at the end of every sleep period). Observations made with stars in
the orbital plane should be emphasized. One sighting made with an
out-of-plane star (ange > 45° to the orbit plane) in every five sets
is sufficient. If only three stars are grouped together, all stars
should be inplane. '

c. The navigation sighting intervals should be scheduled so that,
immediately after a period of length At, not to exceed 3 hours in a
non-PTC mode, five times At should be spent in a PTC mode (based on
thermal constraints), provided it does not interfere with navigation
sightings which are essential for a safe entry.

d. The sextant calibration routine will be exercised at least
every half hour while navigation sightings are in progress. The
sextant calibration will be repeated until at least two checks (not
necessarily sequential ones) are in agreement to within 0.003°.

e. If an abort burn is performed during translunar coast, the
W-matrix will be initialized to 10 000 feet and to 10 ft/sec for
onboard processing of the transearth sighting data. Navigation sight-
ings will be scheduled every 2.5 hours in the short return trajectory,
and only star/earth horizon marks will be made. The last sighting
interval will be scheduled just after the last midcourse correction at
EI minus 3 hours.

f. The transearth navigation sighting schedule in the flight plan
is designed for a 60-hour return trajectory (30 revolutions in lunar
orbit)}. If the return time is altered because of an early TEI caused
by communications loss or any other reason, the following rules are
to. be followed to set up a navigation sighting schedule to ensure a
safe entry.

1. TEI through TEI plus 17 hr
The nominal schedule is to be followed from TEI tc TEI plus

17 hr. The first two batches of sightings are to be on the moon, and
the second two batches are to be on the earth. They are scheduled at
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TABLE XXV.- LOSS OF COMMUNICATIONS NAVIGATION PROCEDURES - Concluded

: approximateiy TEI plus 1 hr 30 min, TEI plus 11 hr 30 min, TEI plus
13 hr, and TEI plus 15 hr. The corresponding sightings are shown in
the flight plan.

2. EI minus 25 hr through EI

The nominal schedule is alsoc to be followed from EI minus
25 hr to EI. The navigation sightings are scheduled at approximately
EI minus 25 hr, EI minus 23 hr, EI minus 19 hr, EI minus 15 hr, EI
minus 10 hr, EI minus 5 hr, and ET minus 2 hr 30 min. The correspond-
ing central bedy for the star horizon sightings is shown in the flight
plan. '

3. TEI plus 17 hr through EI minus 25 hr

Between TEI plus 17 hr and EI minus 25 hr, schedule two-thirds
as many sightings as there are hours of coast during this period.
Sightings should be scheduled in a ratio of 2 to 1 (earth to moon) with
a minimum of 10 sightings during this coast period (i.e., if the time
between TEI plus 17 hr and EI minus 25 hr is less than 18 hr,. 10
sightings will be required).

g. Large state vector corrections may be expected at the following

times.

1. At initiation of tracking

2. At the first switch of reference bodies

3. After a long period of no sightings

4, During the last hours of TE coast when the vehicle isg near
the earth

If a large state vector correction (greater than 50 n. mi.. v~
in position and 50 fps in velocity) is displayed during the VO6NLO dis-
play in P23, the mark should be rejected and repeated. If the large
correction occurs again, it should be accepted and incorporated.

h. ©Star availability is directly related to the G.m.t. of entry
interface. If an abort should occur which is not covered by a crew
chart but which has an EI time that is the same as the one on a crew
chart, the star availability from the crew chart may be used near the
earth.
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Figure 8.- Relative star positions at 24 hours g.e.t,
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